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SUMMARY A method is described whereby pure levorota- 
tory I-0-benzylglycerol (D-a-benzylglycerol according to  the 
Fischer-Baer convention ; L-1 -0-benzylglycerol in British 
nomenclature)* is synthesized in three steps from the dextro- 
rotatory 3-0-benzylglycerol. 
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THE PREPARATION of synthetic glyceride derivatives 
that contain a removable “blocking” group at the 1- 
position could lead to the synthesis of 2-acylglycerol-3- 
phosphorylcholine, 2,3-diacylglycerol, and other lipids 
containing a free hydroxyl at the 1-position. The pro- 
cedure for the synthesis of 2-acyl phosphoglycerides 
described by Slotboom et al. (2) has been used to pre- 
pare a racemic mixture of phospholipids, but it will not 
lead to the naturally occurring isomer unless 1 -@benzyl- 
glycerol is used as the starting material. 

The most common method for preparing the benzyl 
ether of the primary alcohol of glycerol yields either the 
racemic benzylglycerol from racemic isopropylidene- 
glycerol (2,2-dimethyl-1,3-dioxolane-4-methanol) or the 
3-0-benzylglycerol from D-mannitol. 1 -0-Benzylglycerol 
has been previously synthesized from 2,3-isopropylidene- 
glycerol (3) by the method of Sowden and Fischer (4) and 

1 The unequivocal rule proposed by Hirschmann (1 ) is used to 
describe the stereochemistry of glycerol derivatives in this paper. 
The carbon atoms of glycerol are numbered stereospecifically, and 
the one designated as C-1 is that which appears on top in the 
Fischer projection formula which shows a vertical carbon chain 
with the secondary hydroxyl group to the left. With this system, D- 

and L- prefixes are not needed, and will not be used further in this 
paper. 
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Howe and Malkin (5). Baer and Fischer (6) had pre- 
pared the starting material, 2,3-isopropylideneglycerol, 
from L-mannitol which was in turn obtained from L- 

arabinose of mesquite gum using L-mannonic lactone as 
an intermediate. To  avoid this synthesis and because L- 

mannitol is still not commercially available, we con- 
sidered an alternative method of preparing 1 -0-benzyl- 
glycerol. 

3-0-Benzylglycerol, [a ]D  +5.85' (in substance), was 
prepared from D-mannitol (Mallinckrodt) via l,%-iso- 
propylideneglycerol as described earlier (4, 5, 7). It was 
converted into 1,2di-p-toluenesulfonyl-3-O-benzylglyc- 
erol with p-toluenesulfonyl chloride in pyridine. The to- 
sylate groups were then displaced with inversion of con- 
figuration by acetate (8) in a manner that generally takes 
place without racemization. The resultant 2,3-diacetyl- 
1 -0-benzylglycerol was hydrolyzed to give 1 -0-benzyl- 
glycerol, [a ]D  -5.85' (in substance). The good agree- 
ment of the optical activities of these isomers and their 
diacetates indicates that this method can be useful in 
preparing pure glycerolipids. 

1,2-Di-p- Toluenesulf onyl-3-0-Benzylglycerol. p-Toluene- 
sulfonyl chloride (47.5 g, i.e., 250 mmoles), dissolved in 
80 ml of dry pyridine (distilled over BaO), was added 
during 1 hr to a cooled solution of 22.5 g (124 mmoles) of 
3-0-benzylglycerol in 20 ml of dry pyridine. The mixture 
was kept at room temperature for 36 hr. Ether (750 ml) 
was added, and the solution was washed free from pyri- 
dine with ice-cold 1 N sulfuric acid, then ice-cold 5% 
sodium bicarbonate solution, and finally water. After 
drying the ether layer over anhydrous magnesium sul- 
fate, the solvent was evaporated to give 56 g of oil. Two 
recrystallizations from ether at -20' gave 46 g (75% 
yield) of 1,2-di-p-toluenesulfonyl-3-O-benzylglycerol, mp 
54-56', which was used in the next step without further 
purification. The infrared spectrum indicated the ab- 
sence of any hydroxyl group. [Slotboom et al. (2) re- 
ported a melting point of 65-67' for the racemic mix- 
ture. ] 

Displacement of the Ditosylate with Potassium Acetate. 
1,2-Di-p-toluenesulfonyl-3-O-benzyl-glycerol (20.1 5 g, 
i.e., 41 mmoles), dissolved in 250 ml of anhydrous 
ethanol, and 16.1 g (164 mmoles) of freshly fused po- 
tassium acetate were refluxed for 30 hr. A crystalline 
material (potassium tosylate) precipitated from the 
clear solution after 4-5 hr. The solution was cooled, 
filtered, and evaporated to dryness and the residue was 
taken up in water and extracted with chloroform. The 
chloroform solution was washed three times with water, 
dried over anhydrous magnesium sulfate, and evapor- 
ated. The product (6.75 g, 62% yield) was used without 
distillation in the next step. The infrared spectrum 
showed that the p-toluenesulfonyl groups had been 
completely removed, but slight absorption in the 

hydroxyl region suggested that some partial solvolysis 
of the 2,3-diacetyl-l-O-benzylglycerol had also occurred. 
1-0 -Benzylglycerol. 2,3-Diacetyl-l-O-benzylglycerol 

(6.75 g, i.e., 25.4 mmoles) was dissolved in 50 ml of 95% 
ethanol containing 2.03 g (50.8 mmoles) of sodium 
hydroxide. The mixture was kept at 50' for 30 min and 
then neutralized with hydrochloric acid. The precipi- 
tated salt was filtered off, the alcohol was evaporated, 
and the residue was taken up in water and extracted 
with chloroform. The chloroform layer was washed three 
times with water and dried over anhydrous magnesium 
sulfate. The solvent was evaporated to give 3.7 g of oil 
which was distilled in high vacuum. A small forerun was 
followed by 3.1 g (67y0 yield) of 1-0-benzylglycerol 
(bp 140-142' at 0.15 mm). The infrared spectrum was 
identical with that of 3-0-benzylglycerol. Optical ro- 
tation: [a ]D  -5.85' (in substance), 

I ,  2-Diacetyl-3-0 -Benzylglycerol. 3-0 -Benzylglycerol 
(9.1 g., Le., 50 mmoles) and 12.2 g (120 mmoles) of acetic 
anhydride were dissolved in 50 ml of benzene. Perchloric 
acid (0.09 ml of 70%) was added to this mixture with 
cooling (9, 10). The yellow solution was kept for 3 hr at 
room temperature, then diluted with ether and treated 
with water. The ether layer was washed several times with 
water, dried over anhydrous magnesium sulfate, and 
evaporated, and the residue was distilled in high vacuum. 
The main fraction (6.7 g, !joy0 yield) was collected at 
135-139' (1.75 mm). After redistillation, the 1,2-diacetyl- 
3-0-benzylglycerol was obtained at 143-145'/0.6 mm; 
[a]D -I- 17.25' (in substance). 

The same procedure as 
described above was used with 1.9 g (10.5 mmoles) of 
1-0-benzylglycerol, 2.55 g (25 mmoles) of acetic anhy- 
dride, and 0.03 ml of 70% perchloric acid. The 2,3- 
diacetyl-1 -0-benzylglycerol distilled at 140-143'/0. 15 
mm.; [a],, - 17.25' (in substance). 
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